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Abstract: Information and Communications Technology (ICT) is widely 
regarded as a key integration enabler in contemporary supply chain 
configurations. Furthermore, recent years have seen the vertical 
disintegration of supply chains as increasing numbers of manufacturers 
and retailers outsource significant parts of their supply chain functionality. 
In this environment, Third Party Logistics (3PL) providers - the majority 
of which are small companies - play a pivotal role. This raises important 
questions about the usage of ICT in this sector. However, there is a 
paucity of research in the field of small 3PLs with little empirical 
investigation into the usage of ICT by such firms. This paper presents the 
results of a survey on ICT systems usage in a sample of small Italian 
3PLs. The results provide a technological profile of the surveyed 
companies, as well as an analysis of the role of ICT in customising 
services and of the factors influencing technology adoption 
  
Keywords: ICT systems usage, Supply chain, Competitive advantage, 
Information system integration, Small logistics service providers, Italian 
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1.     Introduction 
In recent years, there has been a growing recognition of the strategic role 
of the supply chain management (SCM) concept in a variety of business 
sectors. For the purposes of this paper, SCM is regarded as being 
fundamentally concerned with the strategic coordination of activities both 
within firms and between firms across the wider supply chain  (Mentzer et 
al.,  2001). 
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3 
It is widely recognised that ICT plays a key role in effective SCM 
(Van Hoek and Harrison, 2004; Simchi-Levi and Kaminsky, 2003; 
Christopher, 1992). The shift from traditional supply chain configurations, 
often characterised by fragmentation, to more coordinated and integrated 
approaches is central to SCM. This emphasis on integration puts ICT at 
the heart of contemporary approaches to the subject. Furthermore, the 
globalisation of supply chain architectures requires that information is 
shared and managed internationally. In this context, it is recognised that 
ICT is becoming a key enabler of SCM (see, for example, Lee and Whang,  
2000).  
The application of the SCM concept also leads manufacturers and 
retailers to outsource significant parts of their supply chain functionality to 
external organisations. This is particularly the case in relation to 
transportation and logistics activities (McKinnon, 1999).  As part of this 
process, there is a trend to select a relatively small number of logistics 
providers with which to establish long-term relationships for the supply of 
“tailor-made” services (Razzaque and Sheng, 1998). Thus, logistics 
companies are playing a more important role than in the past as they 
coordinate and accelerate physical and information flows along multiple 
levels of the supply chain (Cooper, Lambert and Pagh, 1998). Indeed, in 
keeping pace with rapid market changes the whole logistics system has 
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4 
become more efficient and flexible. This has forced 3PLs to look for 
accurate and real-time information on the status of the entire shipment 
process to increase their planning capacity and to improve customer 
service levels (Stough, 2001).  
Nevertheless, the use of ICT in the 3PL sector is unevenly 
distributed between large and small-medium sized logistics service 
providers.1 For example, a most recent report published by the Italian 
Ministy of Technology Innovation (2004) indicated that large Italian 
companies (representing approximately 0.5% of the total number of Italian 
companies) have a share of 80% of the total ICT expenditure at national 
level, while small companies (representing approximately 95% of the total 
number of Italian companies) invested the remaining 20%.  
Large logistics firms have heavily invested in ICT and have actively 
developed information systems and applications (for example, UPS 
recently established a department in Atlanta entirely dedicated to software 
development to support customer operations). Furthermore they have been 
using in-house information systems to support their operations for a long 
time. Small logistics service providers, on the other hand, have more 
difficulties in setting up ICT applications due to insufficient human, 
financial and organisational resources. This has further complicated the 
competitive position of small logistics service providers - it seems that 
they have underestimated the potential of ICT as an enabler for increasing 
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5 
cost-efficiency and improving customer service. The real risk is that small 
3PLs could either be marginalised in the marketplace as “tier suppliers” of 
large logistics companies, or even forced out of the market completely. 
The scenario that might arise could present small 3PLs with two different 
alternatives: survive in a low-cost world of transportation carriers 
(commodity providers), or pursue the expensive and problematic path of 
becoming value adding providers through innovation in technology and in 
other aspects of their operation (advanced logistics providers). This 
situation appears particularly critical in those markets characterised by a 
large number of small 3PLs and where multinational logistics companies 
hold a substantial market share as in the case of the Italian 3PL industry.  
From a research point of view, while information technology in large 
3PLs has been widely investigated (Larson and Gammelgaard, 2001; van 
Hoek, 2000; Berglund, van Laarhoven, Sharman and Wandel, 1999; 
Peters, Cooper, Lieb, and Randall, 1998), the existing studies have seldom 
focused on small logistics service providers (Gunasekaran and Ngai, 2003) 
with little empirical survey analyzing the adoption of ICT by these 
companies (Kilpala, Solvang, Widmark, Bagaeva and Tuohinto, 2005; 
Pokharel, 2005). The limited number of studies available gives rise to the 
need to develop further research in order to acquire a deeper 
understanding and in-depth knowledge on how the level of technology 
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6 
capability of small logistics companies may affects the customisation of 
service provided and improve the competitive abilities of these companies 
(Maloni and Carter, 2006). 
The study described in this paper attempts to fill this void through an 
empirical investigation developed on a sample of small Italian logistics 
service providers. The survey is aimed at analysing ICT usage in the 
sector and at identifying the main factors affecting technology adoption. 
The integration enabling role of ICT is a key focus of the study.  
Following this introduction, the nature of supply chain vertical 
disintegration is described (section 2). An overview of the Italian logistics 
service market is provided and an analysis of information technology 
usage by Italian 3PL companies (section 3). Section 4 goes on to describe 
the research approach used to investigate ICT usage in a sample of 153 
small Italian logistics companies through a mail survey. The main research 
findings are then presented in section 5. Section 6 discusses the 
managerial and research implications of the survey. 
 
2.     Supply chain vertical disintegration  
Companies are increasingly focusing on what they regard as their core 
activities or competencies. Oates (1998) defines core competencies are 
those activities central to an organisation’s strategy which firms do well. 
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7 
The corollary of this is that activities regarded as “non-core” can be 
outsourced. Furthermore, the trend towards economic and business 
globalisation has facilitated the outsourcing of various activities to 
overseas locations. These changes have resulted in a shift away from the 
traditional model of control through ownership towards models which are 
based on management and control through effective supply chain 
relationship management. The former is based on the strategic logic of 
vertical integration.  
Vertical integration is the degree to which a firm owns its upstream 
suppliers and its downstream buyers (Greaver, 1999). Harrigan2 (2003) 
provides a good description of the logic underpinning this approach to 
strategic development. Recent developments in ICT, in particular internet 
technologies, have facilitated this process and laid the foundations for the 
“network economy model” (Reddy and Reddy, 2001). According to 
Hugos (2002), traditional supply chain models have ‘given way to virtual 
integration of companies’ (p. 235). In short, as outsourcing of various 
elements of supply chain functionality takes place so supply chain 
architectures are becoming more virtual. The traditional fully vertically 
integrated approaches are being replaced by contemporary fully virtually 
integrated approaches - a new FVI is evolving.    
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8 
The focus of this study is on the 3PL organisations to whom, as 
noted earlier, a wide variety of transportation and logistics activities are 
being outsourced. The advantages and disadvantages of vertical control in 
the logistics service industry has been studied extensively by Heaver 
(2002, pp. 215-218) with specific reference to shipping and logistics.  The 
main advantages associated with vertically integration relate to the 
creation of demand complementarity, the achievement of cost reductions 
and the creation of synergies through the shared use of expertise. The 
disadvantages relate mainly to barriers to the achievement of sustainable 
relationships between companies, often as a result of cultural differences.   
In this environment, ICT is a central element for the development of 
logistics services in a customised supply chain context. Sauvage (2003) 
noted that information technology capability is a critical variable for 
logistics service differentiation in today turbulent industry scenario 
characterised by time compression and flexibility. Van Hoek (2002) 
assigned a specific role to ICT for 3PLs aiming to perform customising 
operations for service users. The author pointed out that the use of specific 
technological capabilities may leverage transport and logistics services 
and facilitate more effective integration across companies in the supply 
chain. For 3PLs, ICT capabilities can assure the rapid customisation of 
services and maintain competitive lead-times. The result is that 
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9 
competitive advantage in the 3PL industry will be based increasingly on 
creating value for customers as many value added activities are directly or 
indirectly dependent on ICT applications (Crowley, 1998). 
  
3. ICT usage in the Italian logistics service market 
This section provides an overview of some of the key characteristics of the 
Italian logistics service provision market. It goes on to present evidence 
from the limited number of studies of ICT usage which have been carried 
out to date in the sector. 
3.1  Overview of the main features of the Italian logistics service industry  
The Italian 3PL market reflects the vertical disintegration of supply chains 
which is taking place. Several sources estimate that in 2001, it was the 
fifth largest European market with the highest expected growth rate in 
Europe in coming years (Harvey, 2003). In the same year, the total value 
of logistics outsourcing was approximately €12bn (3.6% of the Italian 
GNP).  
The most recent data estimate the number of firms in the sector at 
between 140,000 (Confetra3) and 205,000 (Unioncamere4). These data 
indicate that one of the main characteristics of the Italian market is its high 
fragmentation. For example, a recent analysis carried out by an Italian 
logistics magazine, Il Giornale della Logistica (June/July 2004, p. 48), on 
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10 
a sample of 1,000 Italian 3PLs ranked by turnover shows that: a) the 
largest 100 companies (i.e. 10% of the total) produce 64% of the total 
sample turnover, and b) for the largest 200 companies (i.e. 20% of the 
total) the percentage is 75%. The fragmentation of the market is also 
evident when considering employee data. According to a recent KPMG 
report (2003) about 50% of Italian logistics providers employ less than 50 
people, and that 35% of them employ less than 9 people. This 
fragmentation of the Italian logistics service industry has facilitated the 
entry of large multinational logistics groups in recent years.  
 
3.2 Evidence of ICT usage 
As noted earlier, in the context of vertically disintegrating supply chain 
configurations, manufacturers and retailers are demanding a higher degree 
of integration of the business processes of all supply chain participants 
through ICT and Internet technologies. As a result, 3PLs are devoting 
increasing importance to ICT in the management of their businesses and 
ICT is fast becoming one of the main drivers of change, posing new 
strategic challenges to logistics providers.   
 Although ICT development has strongly affected the logistics 
service industry in recent years, a number of surveys over the last decade 
have confirmed that the adoption of new technologies in the Italian 
logistics service market has been relatively low (KPMG, 2003; Freight 
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11 
Leaders Club, 2003; CSST and Cranfield University, 2002). For example, 
the work of Merlino and Testa (1998) highlighted that the dissemination 
of new technologies is proceeding at an intermittent and non-
homogeneous pace. Investments in new technology are still motivated by 
a tactical rather than a strategic logic. This can be mostly attributed to the 
history of the particular firm under study and its entrepreneurial culture.  
The results of the above studies raise a number of important issues. 
Vertical disintegration has resulted in 3PLs playing an increasingly pivotal 
role in terms of overall supply chain capability. This capability is largely a 
product of the levels of integration built into supply chain architectures. 
As noted earlier, these levels of integration are dependent upon the 
effective utilisation of appropriate ICT tools. Despite this potentially 
important role of ICT in improving the competitive capability of 3PLs, 
there appears to be a limited level of ICT adoption with particular 
reference to the Internet and e-business tools. This points to the need to 
develop new insights into actual practice in this area. The research 
described in this paper aims to contribute to the development of these 
insights. 
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12 
 
4.     Research design and methodology 
New technology is reshaping the organisation and structure of this 
industry as ICT impacts significantly on the operations of 3PLs. 3PLs are 
gradually shifting from an asset-based offer to a more process-oriented 
approach largely based on knowledge and information management. 
While there is evidence to suggest that large 3PLs are gaining substantial 
benefits from technology usage and implementation, the nature of changes 
resulting from ICT usage in small logistics service providers remains 
unclear. Given the predominance of small 3PLs, and their increasingly 
critical role in the context of overall supply chain effectiveness,  this gives 
rise to the need to develop research and investigation in order to acquire a 
deeper understanding and in-depth knowledge regarding the level of 
technology capability and the effects of new technologies on the 
competitive abilities of these companies. This is particularly critical for 
the European Union logistics service market that is characterised by the 
strong presence of small logistics service companies5 (Evangelista and 
Kilpala, 2007).  Consequently, the Italian logistics service market appears 
a suitable context for this research. 
This research seeks to narrow the knowledge gap in the field of 
ICT adoption in small 3PLs through an empirical investigation. The aim of 
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13 
the survey is to provide an overview of ICT adoption in small logistics 
service providers in the context of overall supply chain integration and 
performance. The specific objectives are as follows:  
1. to set-up a technological profile of the surveyed companies; 
2. to analyse the role of ICT tools in supporting the customisation 
of services; and,  
3. to analyse factors influencing the adoption of ICT.  
The survey methodology was organised into the following seven steps:  
a) Definition of basic survey objectives and preparation of the 
draft questionnaire. 
b) Establishment of focus groups. 17 key influencers (ICT 
managers of small 3PLs, ICT consultants, directors of Italian logistics 
associations, researchers and academics) were involved in two focus group 
meetings. The main aim was to submit the basic survey objectives and 
draft questionnaire in order to get useful feedback from participants and to 
test the suitability and comprehensibility of the questionnaire. A further 
aim was to gain “buy-in” from relevant trade associations in administering 
questionnaires through the use of their mailing lists and their logos.  
c) Re-focussing of survey objectives and questionnaire. Based on 
the focus group results, this step enabled a better focus on the survey 
objectives and obtained useful inputs in finalising the questionnaire. The 
final questionnaire contained 37 questions, divided into four sections. 
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14 
d) Population definition. A recent study indicates that the 
implementation of ICT systems for transport management can be 
commercially justified only for companies operating more than 5 vehicles 
(McClelland and McKinnon, 2004). This issue has been confirmed by a 
recent survey conducted specifically on ICT usage in a sample of small 
road hauliers operating in the South of  Italy. The test of questionnaire 
conducted with key actors (such as managers of road haulage companies, 
ICT consultants, representatives of Italian road transport associations, etc.) 
in a panel meeting evidenced that investment in ICT is not a priority for 
such companies as the small number of trucks they own may be 
effectively managed through technology like mobile phones (see 
Evangelista, Marasco and Caiazzo, 2005).  
For the purposes of the research, therefore, the total population has 
been narrowed to exclude very small providers that are marginal in the 
context of the wider supply chain. Considering the Confetra’s most recent 
estimate (2004), the number of Italian logistics service companies is 
140,550. This figure is based on a segmentation of the Italian logistics 
service market that comprises five segments. There are no fourth-party 
logistics (4PLs) operating in the market, while 50 companies are operating 
in the Lead Logistics Providers (LLPs) segment as branches of large 
multinational logistics groups or logistics spin-offs of both large Italian 
and multinational manufacturing companies. The number of companies 
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15 
populating the third party logistics providers (3PLs) segment is estimated 
at around 500. These are small and medium-sized Italian companies 
mainly specialised on market niches. The road haulage segment 
comprises 140,000 companies and has been divided into two categories in 
line with the criteria detailed above (more or less than 5 trucks) on the 
basis of Albo Nazionale Autotrasportatori (Italian Road Hauliers Registry) 
data. Road haulage companies owing more than 5 trucks are estimated at 
about 21,000 companies while road haulage companies owing less than 5 
trucks are 119,000. Considering the subject (ICT usage) and the scope 
(Italian small and medium logistics service companies) of this research, 
only the 3PL segment and the road haulage companies owing more than 5 
vehicles have been considered. Based on this, the total population in this 
research is estimated at approximately 21,500 companies.   
e) Preparation of the mailing list. There is a low level of 
consistency and quality of data and information about logistics companies 
operating in the Italian market as a result of the plethora of different 
sources.. For this reason, company information was obtained from several 
sources - partly from the Italian logistics associations that took part in the 
focus groups and partly from other sources (including logistics magazine 
subscribers and transport e-marketplace databases). A draft mailing list 
containing 2,464 records (companies) was obtained from these sources. 
Each individual record was checked to ensure that companies selected 
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16 
were in line with the criteria on which the population has been defined. A 
number of inconsistencies were detected and this reduced the total number 
of companies included in the survey from 2,464 to 1,992. More 
information regarding population definition is provided in the next section.  
f) Survey implementation. The questionnaire was mailed to 1,992 
companies throughout Italy. The total number of usable responses was 
153. Furthermore, to ensure data reliability and completeness, respondents 
were subsequently contacted by email and telephone in order to clarify 
unclear responses or to add missing data. To detect any possible non-
response bias, a two steps analysis has been carried out. Firstly, a sub 
sample of non-respondents were contacted to get responses about some 
demographic characteristics (such as company age, company size and type 
of activity) to be compared with respondents. This step did not indicate 
any significant bias. In a subsequence step, the method adopted by Goode 
and Stevens (2000) was used. This method involves comparing later 
respondents with earlier respondents, assuming that later respondents may 
possess similar characteristics to non-respondents. Accordingly, the usable 
responses were split into two sets respectively of 76 and 77 responses 
based on the dates on which they were received. A Mann-Whitney and 
Chi squared analysis of the above three variables revealed insignificant 
differences between the two groups of companies.  
g) Sample classification. Within the population, a taxonomy is 
proposed based on the following three categories: 
Full Haulage Providers: those companies for which transport activities 
represent 100% of turnover; 
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17 
Basic Logistics Providers: those companies for which transport and 
warehousing together comprise over 50% of turnover; and, 
Advanced Logistics Providers: those companies for which transport and 
warehousing together comprise less than 50% of turnover (i.e. where more 
than 50% of the total turnover is generated by value added logistics and 
SCM services). 
Table 1 shows a breakdown of the sample firms by provider type 
according to the above classification criteria.  
PLACE TABLE 1 HERE 
 
5.     Findings 
In this section, a summary of the results of the empirical investigation are 
presented. Following an overview of the sample characteristics, the 
section documents and discusses the survey results for each research 
objective set out earlier.  
6.1    Sample characteristics 
Figure 1 provides a breakdown of the respondents by the main Italian 
geographical areas. The majority of the sample firms are located in the 
northern part of the country (76.5%) - this reflects the high concentration 
of economic activity in that area.  
PLACE FIGURE 1 HERE 
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18 
Figure 2 shows the number of value added services offered beyond 
transport and warehousing by the surveyed companies. Moving from full 
haulage to advanced logistics providers the number of value added 
services offered increases dramatically. This supports the validity of the 
classification criteria adopted in this study. 
PLACE FIGURE 2 HERE 
6.2    Technological profile of the surveyed company 
The following set of data describes the technological profile of the 
surveyed companies. Figure 3 provides a summary of total ICT costs 
(hardware, software, employees, consultancy and communication costs) as 
a percentage of total company costs in 2003. 
PLACE FIGURE 3 HERE 
Of the 100 companies that responded to this question, 36 spent less 
than 1% of their total costs on ICT. 11 companies spent more than 10% of 
their total costs on ICT.  Figure 4 illustrates the various ICT tools that the 
three provider types currently adopt in their relationships with both 
customers and other logistics providers.  
PLACE FIGURE 4 HERE 
The data indicates a low level of usage of relatively sophisticated 
technologies among all provider types, particularly in the management of 
relationship with customers (e.g. ERP and CRM). The figure clearly 
shows that, moving from full haulage to advanced logistics providers, the 
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19 
use of more sophisticated technologies increases significantly. However, 
given that GPS is an emerging technology, it is relatively widely used in 
full haulage providers (38.9%). This is perhaps not surprising given the 
importance of satellite navigation in purely transport businesses. 
Nonetheless, a significant majority (61.1%) still do not make use of this 
technology.   
All providers use telephone, fax, mobile, Internet and email to a 
great extent. In relation to other ICT tools, more than half of both basic 
and advanced logistics providers use EDI (52.2 % and 62.5% respectively) 
with similar numbers using LAN (47.8% and 68.8% respectively). The 
usage of these technologies is quite low for full haulage providers (19.4 % 
for EDI and 38.9% for LAN). Though the adoption of more complex 
technologies (such as Wireless LAN, RFID, ERP and CRM) is quite low 
in all firms, data show that these technologies are more widely used by 
advanced logistics providers.  
Table 2 describes the degree of overall information system (IS) 
integration in the supply chain for different types of provider. The analysis 
was built up using a scoring model linking IS integration to different SC 
participants (customer, customer’s customers, suppliers and other 3PLs). 
The scale was based on 0 = no IS integration, 1 = partial IS integration and 
2 = full IS integration. The scores for each of the four SC participants 
were added. Consequently, the highest level of SC integration achievable 
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20 
is equals to 8. The values included in the table represent the average value 
of IS integration in the supply chain for each provider type. The degree of 
IS integration in the supply chain is quite low overall. Nevertheless, data 
reported in the table reveal that advanced logistics providers have a 
significantly higher degree of IS integration (p=0.9%; F=4.86)6.  
PLACE TABLE 2 HERE 
A more detailed analysis of information system integration is given 
in Table 3. These data confirm that most providers have no integration 
with other supply chain participants (85.9%). The data indicate a 
significant difference among the types of provider as in the case of 
advanced logistics, which have the highest number of companies fully 
integrated in comparison with full haulage and basic logistics (p=4.8%; 
chi2= 9.58).  
PLACE TABLE 3 HERE 
6.3    The role of ICT tools in supporting the customisation of service  
Amongst the most important of the available ICT applications used in the 
customisation of logistics services these tools are websites. Effective use 
of this tool provides the potential to simultaneously reduce costs and 
improve customer service. Based on the entire sample, it emerges that 105 
companies (68.6%) have a website in place, while 48 companies (31.4%) 
do not. The level of company website adoption across the different 
provider types is: 61.1% for full haulage; 71.6% for basic providers; and 
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21 
72.9% for advanced providers. This suggests that this technology is now 
well reasonably established within Italian small logistics providers. 
Considering website adopters, data shown in Figure 5 reveal that the most 
important functionality associated with website usage is in the areas of 
electronic service catalogues, company presentation and advertising 
channels.  
PLACE FIGURE 5 HERE 
This means that adopters are not very innovative in the use of their 
website. In fact, according to the KPMG e-commerce business maturity 
model (Ellinger, Lynch, Andzulis and Smith, 2003), this evidence 
confirms that the surveyed companies are still in the early stage of the 
model (basic marketing and publishing). Figure 6 shows the reasons cited 
for non adoption of websites. The main reasons are: 
• website deemed unnecessary for their businesses; 
• customers do not require Internet services; and, 
• website start-up costs.  
These results suggest that companies underestimate the potential value 
of websites in improving their businesses and as an instrument to 
customise the services supplied.    
PLACE FIGURE 6 HERE 
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22 
6.4    Factors influencing the ICT adoption 
In this section, an overview of the main factors influencing the adoption of 
ICT in the sample firms is provided. Firstly, the survey analysed the 
factors that stimulate the use of ICT in the sample firms (see Table 4).   
The most significant difference emerges with reference to the 
improvement of information exchanged with supply chain participants 
(namely customers and logistics providers). Advanced logistics providers 
attribute a higher importance to this factor in comparison with basic 
logistics and full haulage companies (p=1.2%, F=4.56). A significant 
difference also exists with reference to the improvement of customer 
satisfaction (p=14.8%, F=1.92) and to the enlargement of customer base 
(p=12.0%, F=2.13). 
PLACE TABLE 4 HERE 
The data shown in Table 5 provide details about the importance of 
future investment areas in ICT by different provider types. The importance 
attributed to different ICT areas of investment has been measured on a 
scale where 0 indicated “no importance” and 3 “very important”. It is 
interesting to note that only 14% of Full Haulage (5 companies) scored 3, 
while Basic Logistics and Advanced Logistics show higher percentages 
(42% with 28 respondents and 44% with 22 respondents respectively). In 
Table 5 shows the areas for future ICT investment considered “very 
important“ for respondents. Technology investment for improving 
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competitiveness and error reduction are the most important areas for all 
three type of providers. The area of error reduction is considered of 
particularly high priority for Basic Logistics companies. Improving 
integration with customers is critical only for Basic and Advanced 
companies. Full Haulage and Basic Logistics companies attribute 
importance to future technology investment for developing service 
differentiation. The above data suggest that Full Haulage companies have 
a limited interest in developing future ICT investment in comparison with 
other two types of providers.  
PLACE TABLE 5 HERE 
With regard to the factors inhibiting ICT adoption in the sample 
firms, significant differences do not emerge between the provider 
classifications. The results in Figure 7 provide an interesting picture. The 
most important reasons for non investment in ICT are related to financial 
factors.  
PLACE FIGURE 7 HERE 
The size of investment and the implementation costs, together with 
running costs, are considered the most influential factors inhibiting ICT 
investment. Human resources management and ICT supply side also play 
a non-marginal role in inhibiting ICT expenditure. In order to understand 
the state of ICT penetration in the small logistics companies it is 
interesting to examine two recent studies. The first study was carried out 
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by Kilpala, Solvang, Widmark, Bagaeva and Tuohinto (2005) on a sample 
of 79 small 3PLs located in the Barents region that comprises the Northern 
parts of Finland, Norway and Sweden, and the North-Western part of 
Russia. The second survey was conducted by Pokharel (2005) on a sample 
of 45 small 3PL companies operating in the Singapore logistics service 
market. In both studies it is clear that the focus of firms is on internal 
efficiency improvement through cost reduction while increasing customer 
service levels plays a secondary role in stimulating ICT investment. With 
regard to barriers to ICT investment, the two studies show strong 
similarities. The Nordic study put in evidence that the main barriers are as 
follows: 1) lack of awareness of ICT benefits, 2) investment costs (lack of 
funds), and 3) lack of technological skills (insufficient training, lack of 
ICT specialists). For the Singapore 3PLs the main inhibitors are 1) lack of 
adequate ICT resources, 2) problems in quantifying intangible benefits 
(such as better coordination, increased variety and innovation), 3) 
integration with current policies, 4) higher costs, and 5) anticipated time 
required for full implementation of ICT. 
 
6.     Concluding comments 
The survey results indicate that the use of relatively advanced ICT is more 
prevalent in advanced providers. This is particularly the case in relation to 
the level of IS integration and the exchange of information with other 
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supply chain participants. This is significant in the context of supply chain 
vertical disintegration and the increasingly important role being assumed 
by 3PLs in the wider supply chain. Despite the fact that current levels of 
expenditure on ICT in relation to overall company cost base do not vary 
significantly across provider categories, there are significant differences 
with regard to future investment plans. This is particularly true in the area 
of integration with both customers and other 3PLs. This suggests that the 
focus on integration is stronger in advanced providers with a longer term 
and strategic view being adopted. This may accentuate the trend of the less 
developed providers being marginalised in the evolving competitive 
landscape.  
The competitive landscape for small 3PLs is continuously 
changing to reflect evolving customer requirements and other business 
pressures. The capability of emerging ICT is increasing at a rapid rate and 
its effective adoption has the potential to significantly enhance the 
competitive capability of small 3PLs. However, it is clear that many 
barriers exist to the successful adoption of ICT by these providers. 
Furthermore, the role of ICT as an integration enabler in increasingly 
vertically disintegrating supply chain architectures is a source of concern. 
Given the importance of small 3PLs in contemporary supply chain 
configurations it is likely that they will quickly become the weak links 
unless their ICT capability is enhanced. In conclusion, if the full potential 
   
 
   
   
 
   
   
 
   
   
 Author 
   
 
   
 
 
 
   
   
 
   
   
 
   
   
 
   
 
26 
of ICT as an integration enabler is to be exploited then it is important that 
these issues are more fully understood. The authors’ ongoing research is 
aimed at developing this understanding.   
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Notes 
1. In this paper, the EU definition of SMEs has been adopted. According 
to this definition, firms with less than 10 employees (and a turnover ≤ 
€ 2 million) are considered “micro”, firms whose employees range 
from 10 to 50 (and a turnover ≤ € 10 million) are ”small”, while firms 
employing less than 250 people (and a turnover ≤ € 50 million) are 
considered “medium”. For further details, see Recommendation 
2003/361/EC. 
2. Prof. Harrigan of Columbia University presents a conceptual model 
based on four dimensions: breadth, stages, degree, and form, based on 
analysis of data from 16 industry sectors and the integration actions of 
192 companies. 
3. Confederazione Generale Italiana dei Trasporti e della Logistica 
(Confetra) is the largest Italian transport and logistics association. 
4. Unione delle Camere di Commercio (Unioncamere) is the Italian 
federation of chambers of commerce. 
5. See Eurostat (2003) Panorama of Transport. Statistical overview of 
transport sector in the European Union. 
6. The letter “p” is associated with a statistical test indicating the 
probability of accepting the hypothesis formulated and rejecting the 
null hypothesis. The smaller the p value, the more strongly the test 
rejects the null hypothesis. The letter “F” indicates the F-test for the 
analysis of variance. The objective of this tool is to test the null 
hypothesis and assumes that the population is normally distributed 
and that samples are independent of each other. 
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TABLES AND FIGURE 
 
Table 1     Sample Firm Classification 
 
Full Haulage Providers 36 (23.5%) 
Basic Logistics Providers 67 (43.8%) 
Advanced Logistics Providers 50 (32.7%) 
Total           153 (100%) 
(100%) 
 
 
Figure 1    Sample Firms by Geographic Area 
 
 
North West 65 
North East 52
 
Middle 18
 
South 13
 
Islands 
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North East (34.0%) 
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Figure 2    Value added services supplied beyond transport and 
warehousing 
 
Full Haulage Basic Logistics  Advanced Logistics  
 Order Management 11.1% 
        Packaging 11.1% 
                   Tracking & Tracing 8.3% 
             Labelling 5.6% 
        Reconditioning 2.8% 
                    Inventory financing 0.0% 
  Inventory management 0.0% 
   Final assembly 0.0% 
 Optional assembly 0.0% 
 Return Management 0.0% 
              Kitting 0.0% 
                           Product installation  0.0% 
            Product  test and repair 0.0% 
 
 38.8% 
40.3% 
23.9% 
26.9% 
11.9% 
0.0% 
17.9% 
11.9% 
4.5% 
16.4% 
7.5% 
1.5% 
1.5% 
 
 41.7% 
29.2% 
33.3% 
29.2% 
27.1% 
2.1% 
31.3% 
14.6% 
4.2% 
25.0% 
6.3% 
6.3% 
6.3% 
 
 
Figure 3    Percentage of ICT Costs on Total Company Costs (2003) 
 
 
 
 
 
 
 
 
 
 
 
less than 0,5% 9 9.0% 
from 0,5% to 1% 27 27.0% 
from 1.01 to 3% 30 30.0% 
from 3.01% to 10% 23 23.0% 
more than 10% 11 11.0% 
Total 100 100.0% 
9.0% 
27.0% 
30.0% 
23.0% 
11.0% 
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Figure 4    Current ICT Usage by Provider Types 
 
Full Haulage Basic Logistics Advanced Logistics 
 
Tel/fax 100.0% 
Mobile 97.2% 
 Internet access 88.9% 
E-mail 97.2% 
Certified Email 8.3% 
Company Website 61.1% 
EDI 19.4% 
GPS 33.3% 
Bar Code 5.6% 
Radio Frequency 5.6% 
LAN 38.9% 
Wireless LAN 5.6% 
RFID 0.0% 
ERP 0.0% 
CRM 5.6% 
 
 98.5% 
94.0% 
91.0% 
97.0% 
16.4% 
71.6% 
52.2% 
28.4% 
19.4% 
25.4% 
47.8% 
11.9% 
1.5% 
4.5% 
6.0% 
 
 100.0% 
89.6% 
93.8% 
100.0% 
22.9% 
72.9% 
62.5% 
20.8% 
37.5% 
33.3% 
68.8% 
27.1% 
6.3% 
14.6% 
10.4% 
 
 
Table 2    Overall IS Supply Chain Integration 
 
Provider type Degree of IS integration in the supply chain 
Full Haulage 1.19 
Basic Logistics  1.90 
Advanced Logistics 2.44 
Total 1.90 
Scale: 0 = no IS integration; 1 = partial IS integration; 2 = full IS integration 
 
 
Table 3    Information Systems Integration 
 
 Full  
Haulage 
Basic  
Logistics 
Advanced 
Logistics Total 
  N % N % N % N % 
No integration 35 97.2% 58 87.9% 35 74.5% 128 85.9% 
Limited integration (i.e. MRP) 0 0.0% 3 4.5% 3 6.4% 6 4.1% 
Full integration (i.e. ERP)  1 2.8% 5 7.65% 9 19.1% 15 10.0% 
Total  36 100% 66 100% 47 100% 149 100% 
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Figure 5    Importance of Website Functionality 
 
 Electronic catalogue  2.29 
Company presentation 2.27 
Advertising channel 1.90 
Marketing relationship with customers 1.38 
Customer service 1.05 
Transactions execution 0.90 
 
Scale: 0 = no importance; 3 = very important 
 
 
Figure 6    Reasons for Non Web Site Adoption 
 
 Website is not necessary for our business 1.78 
Our customers do not require Internet
services
1.66 
Start-up costs 1.02 
Our competitors do not use Internet-based applications 0.80 
   Low computer skills of personnel 0.50 
Training costs 0.47 
Data security 0.47 
Total 0.96 
 
Scale: 0 = no importance; 3 = very important 
 
 
Table 4    Factors Stimulating ICT Usage 
 
 Full  
Haulage 
Basic  
Logistics 
Advanced 
Logistics 
 
 
Mean 
(n=36) S.D. 
Mean 
(n=67) S.D. 
Mean 
(n=50) S.D. 
Higher in-company integration 1.69 1.17 2.05 1.08 1.92 0.94 
Improve customer satisfaction 1.78 1.02 2.06 1.09 2.23 1.02 
Improve information exchange 
with customers/other 3PLs  
1.47 1.08 2.03 0.97 2.08 1.01 
Enlarge customer base  1.00 1.07 1.37 1.04 1.44 0.97 
Improve company 
competitiveness 
1.78 1.2 1.78 0.99 1.90 1.13 
Improve company’s brand 
perception  
1.25 1.22 1.49 1.11 1.65 1.10 
         Scale: 0 = no importance; 3 = very important 
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Tab. 5    Areas for future ICT investment considered “very important“ by 
sample firms 
Full Haulage Basic Logistics Advanced Logistics 
Areas of future 
ICT investment 
Fr. Areas of future 
ICT investment 
Fr. Areas of future ICT 
investment 
Fr. 
Improve 
competitiveness 4 Errors reduction 16 
Improve 
competitiveness 9 
Cost reduction 2 
Improve 
competitiveness 15 Business control 9 
Errors reduction 2 Customer integration 13 Errors reduction 9 
Service differentiation 2 
Service 
differentiation 10 Cost reduction 7 
Internal functional 
integration 1 Cost reduction 9 Customer integration 7 
Business control 1 Business control 6 
Internal functional 
integration 5 
Improve quality 
system 1 
Improve quality 
system 6 Improve quality system 5 
Customer integration 0 
Integration with other 
3PLs 5 Service differentiation 3 
Integration with other 
3PLs 0 
Internal functional 
integration 2 
Integration with other 
3PLs 2 
N. of respondents 5 N. of respondents 28 N. of respondents 22 
 
 
Figure 7    Factors Inhibiting ICT Adoption 
 
 
 High investment and implementation costs 1.91 
 High running  costs 1.72 
Updating of personnel skills 1.49 
Lack of technological skills 1.41 
Unclear return on investment 1.37 
Lack of technological standards 1.33 
Change Management 1.31 
Difficulties in selecting ICT 1.23 
Difficulties in customer SCM system integration 1.19 
Data security 1.06 
Total 1.40 
 
Scale: 0 = no importance; 3 = very important 
 
